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Ken Myers' Response
Starting in 1989 and running through 1991, Mitch Poling, Bob Kopski, Ed Westbrook and I exchanged ideas on measuring motor and flight system parameters. Mitch created a motor performance predictor program in BASIC on the Mac, while and Ed and I used BASIC for the Intel processor architecture to create ours. 

 One of the components of our programs was the wiring resistance. It included the resistance for wire length, connectors, fuse, speed control and switch. 

Here is a quote from Ed Westbrook that appeared in the Ampeer of that time. "The wiring resistance is usually composed of a switch, fuse, the wire itself, connectors and possibly a speed control. #14 high flex wire is .0002 ohms/inch, a 30 ampere automotive fuse with spade lugs is .003 ohms, Sermos connectors are about .0004 ohms per connection, Tamiya connectors are about .0015 ohms per connections, and speed controls can range form about .0050 ohms (high rate Jomar throttle) to .0200 ohms (low cost frame rate). A toggle switch is about .0010 ohms. 

Example: wiring consisting of 18" #14 wire (18 x .0002 = .0036 ohms), four Sermos connections (4 x .0004 - .0016 ohms), a 30A fuse (.003 ohms), and a toggle switch (.001 ohms) will be .0092 ohms." 

In his column Demystifying Electic Flight, Sailplane & Electric Modeler, Jan. 2000, Stephan Vorkoetter discussed Power Connectors. 

 He discussed resistance losses and noted, "... a 12-inch long (30 cm) piece of 14 gauge (2mm2) wire is about 0.0025Ω. If 20A current is flowing through this wire, the loss in the wire will be 20 x 20 x 0.0025, or 1W. This watt of power is dissipated by the wire as heat." 

He tested several connector types in "used" condition. For his test he passed a 5A current through the connector and measured the voltage drop. His testing yielded the following results. Remember that the results are per connection and therefore need to be doubled for pairs of connectors. 

	Type of
Connector
	Resistance per
Connection Ω
	Power Loss
at 20A

	Anderson/Sermos/LiteSpeed
	0.00066
	0.26W

	AstroFlight Zero-Loss
	0.00048
	0.19W

	Deans Ultra Plug
	0.00039
	0.16W

	Kyosho/Tamiya
	0.00652
	2.61W

	(No, the decimal is NOT in the wrong place above.

	See Stefan's comments that follow in quotes. KM)

	1.2 in. (3cm) of 14 gauge wire
	0.00025
	0.10W


Stefan said, "When I tested these (Kyosho/Tamiya type), I got an extremely wide range of contact resistance results. The lowest was about 0.001Ω, while the highest was about 0.017Ω." 

Stefan noted several factors for their poor performance. They included; contact material that is prone to oxidation and poor contact pressure that gets worse each time the connector is disconnected and reconnected. "Eventually the pressure isn't high enough to maintain a good connection and contact resistance increases." 

Looking for more information, I found this posted at the R/C Groups Discussion - Connectors for High Amp use - post by philmaur - Location: Melbourne, Australia.

 
"Some tests conducted several years ago gave the following results for each connection - all plugs/sockets being new condition 

Deans ULT 0.14 mohms 
Kontronic silver 0.16 mohms 
4mm Gold Bullet 0.32 mohms 
Sermos (Powerpole) 0.60 mohms 
2 mm Gold Bullet 1.16 mohms 
Tamiya 2 - 3 mohms at best 

I have just re-checked both the spiral and straight spring 4 mm gold bullets which gave 0.32 and 0.42 mohms respectively- still very good. 

"However, this is far from the whole story (I have covered some of this in an earlier thread). The Deans ULT is prone to distortion if you don't solder it quickly and keep the red plastic cold - it can then give a contact resistance many times higher. In my experience, it will also suffer with age and use and needs to be checked / cleaned periodically - one of today's tests gave a 10mohm result for an old plug/socket which would cause heaps of trouble at 100 amps (like glowing!!) 

"BTW, we have seen various copies of Deans ULT in Australia - stay well clear of these for high currents - they have about six times the contact resistance, even when new. 

"As for Gold Bullets, these probably suffer some of the same problems - the springs must be kept cool when soldering the male wire, or they will lose tension. There are quite a few different brands of GB, with different tensions, even when new." 

In that same thread, mihah from Menges, Slovenia, posted this. "My tests (mOhm) on Keithley Model 580 Micro-ohmmeter 

Deans Ultra Plug ------------------------------ 0.08 do 0.10 
MP Jet 3.5 mm -------------------------------- 0.12 
Astro Zero Loss-------------------------------- 0.14 
MP Jet 2.5 mm --------------------------------- 0.16 
Multi Contact Twisted MC 4 (4 mm) ------ 0.20 
Multi Contact MC 4 (4 mm) ----------------- 0.22 
Schulze pp35 oz G3.5 (3.5 mm) ------------- 0.26 
MP Jet 1.8 mm --------------------------------- 0.28 
Jamara Hochstrom Stecker 50 A ------------ 0.30 do 0.35 
Jamara Goldkontakt 2 mm ------------------- 0.56 
Multi Contact MC 2 (2 mm) ----------------- 0.65 
MG Ð6 (Multiplex Hochstrom Stecker) ---- 0.87 
Gold Plug 4 mm (like MC4 just in electronic store) ---- 3 
Tamiya used -------------------------------------10<" 

I also wanted info on the JST/RCY connector. That is the connector used on the small Grand Wing Servo motors and often called just a JST connector or sometimes a "BEC" connector or even a "Grand Wing" connector. I found a document published by the company itself, JST, at http://www.jst.com/cs/eRCY.pdf. I have reprinted the pertinent data here: 

Specifications: 

· Current rating: 3A AC, DC max. 

· Voltage rating: 250V AC, DC max. 

· Temperature range: -25oC to +85oC 
(including temperature rise in applying electrical current) 

· Contact resistance: Initial value/10m Ω max. 

· After environmental testing/20m Ω max. 

· Insulation resistance: 500M Ω min. 

· Withstanding voltage: 1,500V AC/minute 

· Applicable wire: AWG #28 to #22 
0.08 to 0.33mm2
I found an interesting article, originally published in FLYRC, by Jeff Raskin on the Web at www.flyrc.com/articles/connectors_1.shtml. It shows many connectors with recommendations for uses, but doesn't give resistance values. 

The bottom line is that connectors, as well as all the other components between your battery and motor, make a significant difference in the power available to the motor. Keep the resistance low, and the power will stay up. As with all things "electric" tradeoffs are necessary, but select the "best" components you can for the "best" possible flying model. 

Definitions: 
Ohm: A unit of electrical resistance equal to that of a conductor in which a current of one ampere is produced by a potential of one volt across its terminals. 
Milliohm: 1/1000 of an ohm 

